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Qgyg? SOIL LgaP OIHKCTITE HHit:ylNG

1. Th» Directive in effect (issued 3-eoteaber 1983) reecaaends a
soil l«»ad clftanup laval of SOO-1000 ppn.
2. ARCO sued SPA over the - limitations'* tepcsed by the 300-1000
ppn and th« process uacd to develop -the guidance. ETA agreed •to
vitndrav the Septeaber 1989 Directive by April 1992 and issue a
aev Directive by Deceaber, 1S92.
3 'SPA. issuad now draft in June, 1992 recooaanding 500 ppn as a
PRG.
4. Draft was criticized for setting one national 7RG.
5. This propo-sod intaria gyidanca sats scr«anin<3 lavols (siailar
to Uie other 30 soil screening levels) tor residential and non-
racidiitial sites and presents an approach, for developing aite-
speeisic PRGs, addressing aultiple lead sources.
g. The Directive uiies t2ie Xategrated Exposure Uptaice Biokinetic
(ISOBR) sodai, th,at has been revicvcd by the Science Advisory
Board, to de-ceraine PRGs.

•LasffKs/'R'zcomKSD^Ti.oya

1. Tinlng/Title X
Tssnft: R&l<».a.<;i» interia Directiva now OR wait tor the office
of pollution Prevention aiid Toxic substances to complete ttie
rulas undar Title X recTiiring health-based levels for 1-sad
in soil, paint and dust- The Diractiva is on* of tha
Superfund Adainists-ative luproveaents Initiatives, scheduled
for- coBplction by Oeccabcr 31, 1303.
^ecomnendatlon; Release Directiva nov as tntariB. When
Ti-fcle X rttgulaitions are pronulgated, revise as necessary and
issue as final.

2. Ken—residential Huaber
Tss-ae: Include non-residential scraaning nuaber and
approach -Cor developing site-specific PSGS in the Interia
Dixactive OR release as separate Directive OR vait until
adult aodel is developed over tha next fav y«ars.
Recommendation: i. issue directive vita. noa-resifleiitial
screening nu2ih«r (preferred by 5C2A and the regions) OR 2'.
To prevent possible delay, taice a aortt "ftons^rvatiwa"
approach and issue the directive with a non-residential
number separataly ta allow nore tiac for consent.

3. Paint
Tsgue^ Can tha Fund ba usad to roBadia-ba indoor paint under
special circuasrances I? paint is-a sicni-eicairt risk
contributor, 12" it ia cos-b-ef fee-five A2TD IT no other sources
0£ •nmding ara available? Will SSSA allow tha Pund to ba,
used for that purpose?
Rocgranandation i In the interests of public health, ve should
raise this issue during reauthorization due to the
environnental juatica concerns.
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oswsa Directiv ncccocococ

SUBJECT: Revised soil Lead Guidance tor CSRCLA sites and RCRA
Facilities

raoH: siliott Lavs, Assistant Adainisirator
Office of Solid. Waste and Saerganey Suspense

TO: Regional Adainistxators (1-X)

PURPOSE .

As part of tlie Superfund Administrative laproveaents
Tnitiative, this intoria directive establishes a streamlined
spproacti £or deteraining protectivp. IAV»IS for lead in soil. at
Supcrfund aitea and. RCSA Corrective Action tacilities. It sets
^screening levels for laad in coil for both residential and non-
ssid.ential lanfl uses, and describes how to develop si-fca-spAcific

pr-altainary reaedia-fcLon goals (P3tGs) . lae estAbllshiaent of the
screening level In this yiidaJiee is eoncia-bant with the racen-b
Draft soil screening Levels Guidance (Quick Reference Fact Sheet,
OSWEa, Septaahor, 19S3) . Further, ^•^•;•« isfceri-a directive
replaces all previous directives on soil lead cleanup for thesa
prooxaaa.

Because of tAe recant availability of E?A.'s Inte«?rated
Escposure Uptake Biokinetic (I2CBK) aodel for lead, OSWEX has
decided to use the aodel vita cite data to establish site-'
specific FRGS and vith. national default parameters to establish a
residential screening level. To set a nou-sesidia-ntial screening
level, hovevar, the interim diractiv VSM a siaipla linoar
ecT-iation. T2iego screening levels» ncirever. are not axitoaaticaliy
cleanup goals or eleazxup standards, vhleh. gaaerallJ iscl'ade
evaluation of the nine remedy aalaction criteria. Sathor, • th®s'»
aereening levels havia been developed to deteraine vaica sites or
portions of sitas do not require further study, and to eneouragc'
voluntary cleanup. This interia directive also. recognizes mat
alternative aethoda for evaluating risks at lead sites nay also
be appropriata-

KOTE: The content of-this docaa&nt is for discussion purpoa<sa
only and aay not be cited or quoted as the position of SPA on any

matt&r.
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The interim directive addresses the potential role of
multiple sources of lead (e.g., interior and exterior paint and
indoor dust) in contributing to elevated blood lead levels at a.
site. It offers a flexible approach (known alternately as the
"bubble" concept) that allows in soae cases for reaediation of
lead sources, other than or in addition to soil, that contribute
significantly to elevated blood lead. For a detailed discussion
of the decision logic developed for addressing lead-contaminated
sites, see the Implementation section and Appendix A.

In addition, this interim, directive clarifies the
relationship between Superfund cleanups and EPA*s efforts under
the Residential Lead-based Paint Hazard Reduction Act of 1992
(Title X) which mandates the development of health-based
s-fcandards for bare residential soil, paint and dust by April,
1994. Once these standards are developed, OSWER, intends to issue
a final directive. Until the standards are published, OSWER
believes risk decisionmakers at lead-contaminated sites need
updated guidance that takes advantage of the developments in the
IEUBK model, the preliminary findings from the Urban Soil Lead
Abatement Demonstration Project and the cumulative experience of
the Superfund and. RCRA Corrective Action programs dealing with
-the significant differences at lead-contaainated sites.

BACKGROUND

1989-1991. A soil lead cleanup level of 500 - 1000 ppm for
residential CERCLA sites was- recommended for protection of human
health in the Septenber 1989 OSWER Directive ^9355.4-02. The
August 29, 1991, supplemental guidance discussed, 2PA,*s efforts to
develop a new directive that would (1) account for the
contribution of multiple media to total lead exposure, and (2)
provide a stronger scientific basis for deteraining a soil lead
cleanup level at a specific site. Use of the EPA IEUBK model,
which, integrates exposure from lead in air, water, soil, 'dust,
diet and paint with pharaacokinetic- modeling to predict blood
lead levels in the most sensitive population (i.e., children 6 -
84 months old), was identified as the best available approach for
accomplishing these objectives at that time.

In the spring of 1991, to assist regional risk assessors and
site managers in their use of the model and with data collection
decisions at Superfund and RCRA sites, OSffER organized a
Technical Review Workgroup composed, of scientists and risk
assessors from the Regions, ORD, and Headquarters.

In November 1991, the 2PA Science Advisory Board (SAB)
reviewed the scientific merits of using the IEUBK model for

NOTE: The content of this document is for discussion purposes
only and aay not be cited or quoted as the position of EPA on any
matter.
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assessing total lead. exsosure and developing soil lead cleanup
levels at CS5CLA and RC5A sites. In general, the SA3 Sound use
Qf ^^ •,^»1 f^ ^* •«• <»-»-.»-<-»..<• »^v»»^<» *-' a.cw^txrr rwr*»n1-fAl

health risks froa environaental coniaainanis. However, the SAS
also expressed concern over possible aisuse of the aodel.

In response to SAS concern over •she potential for ir.esrrsct
use of the model and selection of inappropriate input values beta
for default and site-specific applications, OSWZ?. is developing a
comprehensive "Guidance- Manual tor Site-specific TJse of the S?A
I2CBX Model" (referred to. in this interia directive as t-hs
"Guidance Manual") . This Guidance Manual will provide
strategies, protocols, and analytical Befchcds for saapling lead
fron soil, house dust, paint,- honegrovn produce, air, water, and
.blood- In addition, .it will discuss the use of nodel default
values or alternative values,'and the. application of the cedel to
characterize site risks and evaluate the* protectiveness of site-
specific soil cleanup levels. Use of the Guidance Manual- vith
assistance, if necessary, froa the Technical Review Workgroup,
should facilitate consistent use of the I2U3X aodel and allow the
risk assessor to obtain valid and reliable predictions of lead
exposure. This workgroup has been collecting Regional data to
•urther validate the aodel, and update-the Guidance Manual as

needed.

1992-Present. Following discussions anong senior Regional and
OSWZS aanageaent, QSVTZB. recocaended ill the spring of 1992 that a
"two step" decision framework be developed for establishing

.cleanup levels at sites with lead-contaainated soils. This
frasework would identify a single level of lead in soils -to be
used as either the preliainary reaediation goal for Superfund
cleanups or the action level for '5.CSS. corrective action sites,
bu-t would also recoaoaend/ allow site managers to establish site-
specific cleanup levels (where appropriate) based on sita-
specific circuastances. Use of She I213BX nodel would be an
integral part of ^•^•e framework. She Agency then developed a
oraft which it circulated for review on June 4, 1992 that set 500
ppa a.s a preliainary renediation goal and an action level for
RCRA facilities at residential, sites.

Following development of this -draft, the Agency held a
"broai.ening" a&sting on July 31, 1992 vith a wide range of
inte-rests including envtronraental groups, representatives fron
the lead industry and citizens. The ontcaae of this Beefing
encouraged the Agency to think acre broadly about how th ̂
directive would affect urban areas, how lead paint and dust
contribute to overall risk, and how blood lead data could be used
in risk assessment. In subsequent saetir»gs with A3SDR and CDC,

NOTS: The content of this "docment • is for discussion purposes
only and aay not be cited or quoted as the oosition of SPA on any
B&tter.
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consensus was reached on how to use blood lead data and the need
t,o evaluate! the contribution of paint. In addition, during TAa
course of Uiese aeetings a decision tree approach was sucgested. .
that proposed different threshold levels (priaary and secondary)
based on t&e need for scrnaning, action and land use pattrtrnx-

Findings froa the three eiticc of the Urban Soil Lead
AJ3<iteaient Demonstration Project (which is currently being peer
reviewed) indicate that dust And p<aint are aajor contributors to
elevated hlood lead levels in children and that any s-tsrategy to
reduce overall lead risle at a site needed to consider not only
soil, but these other pathways in order to'be protective. (For
further information on the 3 City X-aad Study, contact Dr. Rob
Elias, ECAO, RT?, (919) 341-4167.)

Finally, in its efforts to davalop tha interim directive,
tho OSWSl Soil Lead WorXgruup not only ffltfL with other agencies,
out also with. other CTA, workgroups including Title X, Large Area
Lead Sites, and Urban Lead. Consequently, this interin direct: i-v?
represents an integrated approach that addresses the needs of
aany constituancies.

'̂ r'ivation of Scyeeninq' Levels

^ecidcntial: The resident-idil screening level used, in tals
Ln-Ceriin directive is based on the ISOSK aodcl. The aodel ia
lesigned for children (age 6 months to 7 years) in a resldftrffeial
ie.tting by using national average values for lead concentration
'.n vater (A ug/1) and air (.2 ug/cubic aatar) and average age—
«P«=î ic uietary in-cajea rates (range o£ b.sa - 7.42 ug/day). Tha
lodel usac a conservative estiaa-be for bioavailability of lea<l in
;oil 0301} and" for -hhr corralation betveea housa dust and coil
.ead concentrations (70<). Default assnaptions exclude any
ixposure to paint. The aodel uses & geoaetrie standard deviation
if _ 1.6. and identifies a gr-M-fciw than 5* probability that a
•hi.ld'3 blood lead levels nay exceed 10 uc/dl (or that greater
haJi S» ftf potentially exposed children nay earocricnce blood lead
evels greater than 10 ug/dl). The Guidance Manual provides a
era detailed discussion of the aodel <uiil ita input D<iraffleters.

e'r^—cesid'&ntisl: The non-residential screening level is based on
dull exposure to lead and is calculated using a staple linear
quation, sinilar to the equation usad to predict blood load in
falldaren during the early stages of development of me USUBK
odel- (The equation and input • assuaptions are presented in
pp'end-Lx B of mis interia directive^) Sacans& this is a crude,
hough logical, vay of calculating bluod lead levels in adul-ts,
tie input assumptions for thi.c equation raly upon conservative

3TE: The content of this document is for discussion purposes
sly and. nay not be cited or ouoted as the position of £?& on any
itter.

lgonzale
004652

lgonzale
004652



e-stiaates ot aealtli effects found in adults, as dceussntftd in
Appendix S. To product a sora accurate estiaaffl of adult 3iCCd
lead l^v^ls from multiple sources, £PA has inltidteil vork on a
conprehensive adult model. Thia adult model will not ba raady
(or cone -ciac. Hovovor, when this work is coapleted, Or agency
plans to revise the non-residential screening level to reflect
ttie b«ac, dvailablts science.

OBJ^CTTVTF-

with this interia dirRctive, OSWER recottaends -chat 400 ppa
soil lead (based on application of the 22UB^ Bodcl) he ucad as a
scac-ceoing level for lead in soil for residential scenarios at-
CERCIA and an action level at B.CSA corrective Action aitea. For
non-residential sites, the interia dircc-tive racoaaends a. soil
load. laval of 2000 ppa as a screening level for CESCIA and RCKA •
corrective action sites. Residential sites with soil lend below
400 ppn and non-residential sites below 2000 ppn gwarally
.'oquira no further action. Hovp.vftr, there say be special
situations vnere turtliar study may La warranted belo-w theac
aca-e&n-ing levels. For exaapic, a-epricul-fcural areas, vetlands vith.
•.«-:r»lo<Jicy<l ri.<k, smnriboypA and playgrounds are all situationa
•stiat would require rur-ther s-tudy. For further guidance on.
ecological risks, risk dceieionaakftrs ara fnfniiraged to consult
Segrional Biological Tean Assisrance Groups (STAGS.) .

rrttquently, the groundwatirtr pa-thvay vili not pose a
Ĵ.gnir leant risx. since aany lead compounds are generally no-t

highly aobile. However •there ara ci'snaitions whera, becansft af
•the fora of lead and/or hydrogeology at t2ie site, lead any pose a
Uxreat to the .groundwater. Zn these si-tuations, addi-tional
analyeie is warranted.

Wliile rucuyillziiig tha-t. urban lead, is a significant problaa,
non-Superfund urban areas (those without indus-triai sources)
sJLties vitn, elevataa. lead levels rail outside the reata o£ this •
interisi directiine. Pro»ttlgati,oa, of rcgula-fcionc zander Titia X
SAc-tion 403 will b« an appropriatft tool for defining t2iftSA sites.
furrlieraiore.. efforts to develop the intarin directive and Title X
have b«en coordinated and. arc eonsî ten-b.

Siroerrund

OSWER recoamends using the JLKUBK nodel during the RZ for
evaluating- potential risks •bo huaana froa environsen'tal oxpocures
to laad. Sita-specaJ'ic data aust be con acted to deteraine sita-
speciric PRGs. At a ainisua, this will yenerally involve
SJOZlec-tion of soil and dust saaplefi in appropriata areas of th®

,'fOTE; The content ot this document is for discussion purpocca
only and aay not be cited or quoted "as the position of 2PA- on any
natter.

""''?" ""'13 ^H3 S O S S :SS OTSS T ; : S O I S / S S / I O

lgonzale
004653

lgonzale
004653



site. runner guidance on data collection can be obtained by
contacting the Regional Toxics Integration Coordinator who in
turn nay consult th« OSVZS L«ad Technical Review workgroup.
Whe-re the HUSK. model identifier A greater than S^ probability
that a ohild'c blood lead lev Is say •xca«d 10 itT/ril (^ -h.a-
m-ftatar than 5^ of pofen-ciallv exposed cnllcren nay experience
Sloou. ifead levels greater than 10 uaydl), geaadial action is '
generally r a c o n n a n a a a . ' . — — — —

RCSA Corrective Action.

OSWER, also recooaends tha-t 4.00 pga lead_Ln soil be used as
an action level for RCRA Coi.zut.tive Aecion. ""In th.a Corraetiv
Action protJrare, th«» action level is a screening level and trigger
r&c rurtlier study. Generally, therefore, soil levels below 400
ppn would indicate no furthar action while soil. levels above 400
ppa would indicate that, based on fuztHer study, action nay be
necessary. In addition, the action level serves as a point of
departure for establishing a recediation goal. The final
decision a&out what renediatlon goal is appcuuciatie at a
particular site depends on a number of factorc including raa«dy
salftrifion (-ntftria snr.h as rftliab-i llty, effectiveness,
impleaientability and cost.

INPTipy^TTATTfiN
Swrc^nd

OSHER recocuaends froci this tiae' forvard, a soil lead
conoantration of A 00 vow, ba vised as, a sgi-e^^-r^g laval •far
residential superfunq sites aho^ a so-''* lead concentration orzooq
ppn o<a uaed aa a ^nr**^^"?-..'1 '̂̂ '"'1 -<gr•^_ f̂ln~•*•J^r.î a^gxal sitasT'ass

Ful-chfr, os'n'&R rp-cmnmends tha-t the EPA IEUBK nodel be" used to
assess to till lead exposure and t,u assist the site manager in
developing soil lead cleanup levels at residential sites. Tha
decision logic for addressing residential and non-residential
lea-d. sites is contained in the appendix.

la _ reviewing •OQie statas of all CE5U3A Rl/rs vorX,
appli-ca'tion of the interia directive is not rccoBmcBded if risk
assessments have been coBipl«te<i. For TRTnoval sites, this interim
directive recoBnaends taat tae renoval p-coyr-aLB deler decisions
rega-rding- reaoval actions to the Regional Decision Taaa (RDT) .
The Riyr will then Tefar Ritas to the removal program lor early
action, once the RDT has determined an appropriate PRO by using
site—specific data. to run th.a IZCTSK aodal.

The approach taken in this interia d±rectivc helps acct the

»OTE: The content or this docusient is for discussion purposes
only and say not be cited or quoted as the position of EPA on any
natter.
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coals sat by the Superfund Acceleratp.d Cleanup Kodel (SACX) ;or
streamlining renedial decislonaakinq. Kuw^vBr, JLn situations
where a PRP believes a soil cleanup level above the ?RC derived
froa running the I2UBX modal is appropriate Cor a given site, the
P3RP would generally assuou Lliu burden of collecting' additional
sitc-cpccific dafca and evaluating it, and prasentln<J the ease to
the Agency. Alternatively. E"A nay require soil cleanup levels
to b« set below the PRG or below the screening level if site-
cpec-ific eircuastances warrant. For further information on tne
use ot the thiUHK aodel at Super̂ un<?. sites, call Sus<*ii Gxiffin,
gha>ig- of the Lead Technical Review Workgroup, T7fi£?A Region VIII,
(303) 294-1062.

RCRA Corrective Action

OSWCR r*!cuB<amdi* Lh.«L 400 ppm-.be used as -the action level
for RCRA Correctivo Action. The final decision about cleanup
levels at particular sites will be Bade aner factoring-, in any
appropriate site-specific data (e.g., data on bioavailability)
and. information on tha reliability, effectiveness and cost of
remedial alternatives. Generally, ve expect 400 ppn to aerv»< as
the "floor" for soil lead cleanups at RdA Corrcctivo Action
facil tti«s vith higher 1 avals being set vhen appropriate based on
ait-e-apeclf-c cunaltlerd.Lluna. lii faOiuu cases, site circumstances
vill cuggest the need to use tha J.SS3K aodol on a eita-cpeeific
basis.

To help aeet the goals se-t hy the Agency for accelerated
cleanups Sy streamlining remedial decision aaKlw to save tine
and zreaourcea, site-specific use of the l&UBK, aodel at RCRA
-facllitiA?? yonid ha racnwBftn'ded only on an exc&pt-lon basis. In
s»ltuaLions, however, where <LU owner/upesdtui; ur EPA Lulieves a
level cither above, or below 400 ppa ic appropriate for
residential land use, the owner/operator would generally assume
•th-e burden of collecting data and. evaluating it, using the IZUBK
aodel. sita-cpeeifia eireaauftazieae night include, for oxaaple,
situations where mere is ecological rislc. risfcs tron Multiple
contna •> nants, or additional signif leant routes of exposure not
accounted, for by the ISUBX sodel such as the aoveaant of soil
lead. to groundwater.

Tssues for Both PT-exrraTns

CZeaa-ap of «oil» v. othez- lead «o«rcess Generally
speaking, there are two types of site-specific exposure data that
nay b« collected to evaluate site risks and the protectlveness of
soil cleanup levels. These ara data relating to health, risk from
sqjis. and data related to health, risk from other, .sources such as

NOTE; The content of this docii»Benfc i'5 for discussion purposes
only and may not be cited or quoted as the position of EPA on any
natt&r.
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water distribution systeas, household dusc and lead-baaed saint.
In situations where significant riclcs ara posad by laad sonrcsa;
other than sail lead, it nay be appropriate ic. renediate one or
aorta or these sources at C2SC2A (fund- or PRP-lead) sites or BCRA
facilities. Hcacurac can be divided i-ifo thos® vhir.h remove Vie,
source of contamination (abatement) and tnose which leave the
contamination in place but block the exposure pathway
(intarvttntion) . Thesa coabinations of reaasuras might include but
not be lifflitad to:

Alvifc-iaen-t - Soil reBoval, indoor cleaning (dust reaioval) , or
interior and exterior lead paint abatement.

intervention - Institutional controls, education/public outreach,
blood lead •monitoring, gardening restrictions,
grass or othar cover, or additional soil cover.

Combinations of -neasures should be developed and aas&ssed against
thei-e- ability to aeet the Remedial Action oh j active and tAe nine
remedy selection criteria. Key criteria for ledd aitas ai:*
•typically protectivenesa, AJIARS (for CS31CLA) , pamaJianea,
iiaplenentability/ cost ftfrectlveness, and state and coiamunity
acceptance. The existence or a. threat fron lead in soil does not
necassarily aaan that the aoet appropriata ras?ons< is
excavation. Addressing exposure tron otHer sources say be
ch-ttaiseJC and rsduce risk 'to a greater- extent. Soils should- not b<a
clftain-d np tn low lavels that proviriA Tit^lft -or no risJc reduction
in order to compensate for United action on other significant
lead sources, e.g., driaking water or lca.d~bascd paint in
residential housing-

X.oad-baced pai-nt '-^« be a 'significant soure« of lead
expos-lire and, needs to be considered, when deteraining tae aost
appropriate response action. Interior psin-t cy.n eantribu'bc to
elavatad. indoor dust laad lavals- Sxtarior pain-t can bo a
signiricant source o£ recontanination or soil. Appendix A of
this docuBent contains acre iJHorsa'tion on how to evaluate •the
contribution of paint.

An option, ahovn -bo be effective in reducing blood lead
levels in some comaum-ties (regardless of source) is tae
development, and promotion o£ public education and avareneas
progz-aas that focus on the causas and prevantion of load
poisoning in caildren. Information-on abatement, of lead-based
pain't by the honeowner as ifell as inexpensive preventive measures
the public can tajca to radaca thair- exposure to lead-is aw»Uabl»?.
Cruci EPA'a orrice of pollution Prevention and Toxics (OPPT) .
Fuz'the.r, OPPT is assessing the effectiveness of various lead

STOTE; The content of t^->-L's document is for discussion purposes
sniy and say not ha cited or quoted as tile position of E?& on any •
natter.
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paint abatement options enptiasizing lov COST: neihods. ?or
additional inforaaiion, contact the National Lead Information
Canter ax. l-fton--42A-L£AD.

Minis g'-r«lat<d gitesi Both riak a«fiecsers and cif aanagers
should be avare that the correlation between soil lead
concentrations and blood l6<&d levels at certain nining- related
slip-it currently saorac to ba vakar than thoca correlations seen
at active snelter or oiner lead exposure sites; possible reasons
for this could be the variability in soil lead contribution to
house dust levels, or differences in the bioavailability of l»*.ad
fron soil that aay result iron differences in the size or ainerAl
composition of coil particles. Sees discussion in next section,
Use of Blood Lead Qara for assessing differences between neasured
and predicted blood lead levels.

Thus for Mining-related sites without significant past
c-aalting/iailling-activity, this interia direetd-ve recoenenda that
TAe soils also hf cha-ractarizad for particle size and speciation,
.-n addition to deteralning lead concentrations for both soil and
house dust. The Guidance Manual will provide inforsation • on the
collection and use of rftl-vant data-

Sit a aanacfars and risk assessors arc eaution&d that aost
areas inpacted by aining activities are also associated with

•ceinc or hia-tos-ical smelting or nilling op*ratious.
t-̂ neralizations ragxrding dictinc-t difgayoncoc b«tvaaa pining and
smelting or auLllIng sites should be avoided until adequate site
history and characterization is coBplete.

Va« af blood lead. data: m conducting reaedial
investigations, the .inter in directive rceoanends evaluating
available blood lead data. Tn.sone cases. It may bft appropriate
;o collect new or addiLluiidl bluud ledd s»<iBples. In genertti,
data from veil-conducted blood load stud4,oc of children on or
n«Ar a site can provide useful inforaation to both the risk
afisa«soff and site decision aaker. However, the design and
•Mnduct of such s-fcudies. as well as the intarpre-tation of
-esul-ts, are u.Cben dirficalt fieeause of confounding factors suca.
is a sanall population aaaple aî e. Therefore, any available
blood, lead. data should ho rawfully evaluated by aaeparts aad
approv«£«3 by the Region, chapter 9 of the Guidance sanual
discuss&s how observed blood'lead survey data should be. evaluated
agains-t the predictions or the Q3J3K model. •Hhere blood lead
data ara available, the data should be provided to the Technical
Review Workgroup for consideration in future TZOBK Bodcl
validation exercises.

TOTEs The- content or this dccuBent is for discussion purposes
;niy and aay not be cited or guoted as the position of ZPA on any
aattar.
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As Chapter 9 of the Guidance Hanual cautions, it ia nafi
:cOBBeadad that blood lead data be used aloge eithex to ASSESS
•sic fzoa lead exposure or to dewlop soil laad oleaaup levls.
•a Sci«nc* Advisory Board in its review of the IEDBK model
•nciuded mat teaporary modification oc SJ.LB r«&sid<axfc behavior
•erhapa as a reaul-t ot site listing on tbo National Prioritias
.s-t) could Bask th» trua nagniturift of potential riSX at: a site
.d. lead. to only temporary reductions in the blood lead levels of
.i3.dren. In addition, noraal blood lead lavols (belov 10 ug/dl)
. not nftcascarily izidicate an absance of risX troa the site.

g<a<\mgR ' • ' '
The recofflaendations in •this docuanen-t are intended eolaly as

.idaacQ. SPA docision saJcars aay act at: varianca vita any of
e recommendations contained, in tilis docunent. These
^oauaendations are not intended- and cannot ba raliad upon to
eat« any rights, -substantive or procedural, eniorceable by aiiy
x-ty in litigation vith, the United St«it«=ts. These
coancnda-tions "nay change at. any lisa vith-out publ-Lc nofcica.

rz; The. contant of this docuaon-t is for discussion purpos«»s
ly and nay not be cited or quoted as the position of EPA on any
tter. '
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A.-1 Decision Lo îc for All Lead Sit—
A-2 Decision Logic for Rasift*ntla L Lead Sitas
A-3 Decision Loqic tor Non-residential Lead Sites
.,-4 Decision Lo îo for Load~b<&fi«d Paint
B Calculation of Non-residential Screening Lavel

<OTE; The content of this docninftnt is for discussion porposes
sniy and nay aot be cited, or quoted as the position of EPA on any
latter.
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Appendix A-l
Decision Logic for All Lead Sites

S-bep 1: Det«rain« soil lead concentration at t&e sita.

Steep 2s Collect, site-specific data-

Step 3: (7&« d*£&ulc, iiauiber as PRS or run •the ISUBiC nodal Co
dat«naln« •ttr PRC.

Step 4: Evaluate any available blood lead data..

MOTRi Tha corrfcA'n'fe of •this drt<"nwaTrt is for discussion purposes
only and aay not be cited or quoted as the position of CTa. on any
matter.
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Appendix A-2
Decision Logic for Residential L«ad Sites

Step l: Dcterainc coil load concentration at the site.

If aoil lead is Leas than 400 ppn; STOP. No
fur-char action is required.

If soil lead is greater than 400 ppn?
PROCEED to Step 2, unless 400 ppa is selected
as a cleanup goal.

Step 2: Collw-L site— specific data.

Sampling Data

Environnental and oust sampling

Unique site situations (0.9., spaciation and
particle sizing)

Available blood load data

If both, the I2CBK •aodel and available blood load. data
Indicate greater than s» or the popula-sion vita, blood
lead, levels greater than 10 ug/dly take action to
reduce lead exposure; If leas than St of the
population with blood lead levels greater •cfian 10
ug/dl. no further action is required.

If the modal predicts elevated blood lead levels, but
available blood l&ad data is not elevated or blood lead
data is no-fe availabia, eondnct rorther si-fca-speeific
study.

If measured blood leads; arc elevated, but t£L& Bodel
does not predict elevated levels, consult the Guidance
H&nual on what constitutes a "^ood" blood lead study
and conduct -further site—speci£ic study to deteraine
the source u£ the lead (e.g., paint, leaded pipes in
hOBCfi).

HOTEi The content nf this docunent is for discussion purposes
only and nay not be cited or quoted as the position of 2PA on any
natter.
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Stay 3: Run trie ISUBK audel to deteraine the PRO.

If lead-based exterior paint is the only najor
contributor to exposure, no Superrund action is
warranted.

If soil is the only aajor contributor to elevated blood
load, soil r»w«d iation 'is varrant&d, but paint
abatement is not.

If both. lead-based paint, and soil are najor
contributors to exposure, consider remediating bota
courcoa,

Zf indoor dust levels are greater than soil levels,
considay aval.natipg the contribution of interior •
lead-based paint to the dust'levels.' IS interior
lead-based paint is a najor contz-ibutor, consider
remediating indoor paint to achieve a greater overall
risk reduction At lov»fer cost. (SEE DECISION LOGIC FOR
LEAD-BASED PAINT,)

NOTE: T&e content Qt this document is ror discussion purposes
only and aay not be cited or owted as th® position Of EBA en any
nat-tar.
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Appendl* A-3
Decision Logic for Non-residential Lf*»d Sites

Step 1: Dete«ain« soil lead concentration at the site.

ir soil lead ia l<sa than 2000 ppa STOP. »o further
action is required.

l.£ soil lead ia greater than 2000 ppn PROCEED to Step
3, ualocs ppa is selected as a cleanup goal.

Step 2: Collect site-specific data.

Environaental and dust asapling

Unique sita situations (e.g., speciation and
particle sizing)

saTJC; me content of r&ls dexaiffltuit is for discussion pus-pee ac'
onlY and naY not be cited or quoted as tha position of EPA on any

. rtar-
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Appendix A-4
Decision Logic tor Lead-b«s«d Paint

If soil lead l«vols an? below screening levels, paint, must: be
addressed under authoritiea other than CSRCIA.

Tr soil load "lawls art* above screening levels:

1. Bxaaine condition of exterior paint.

If paint is de-beriora-bed, assess contribution or
potantial eon-fcribution of paint to elevated soil
lead levels through spw-iation studies.

2- Evaluate potential for reconranination of soil by
exterior pAint.

3. Remediate exterior paint only in conjum-tion vita soil.

DAtaraina appropriat1'? r^mftdiatlon based on
applying tne'9 crite-'-ia, renediAting' the Bajor
con'ts'ibutor firat.

4. Examine condition of indoor pAint:

If indoor dust lead concentration is greater than
outdoor soil lead concentsra-fciop, rencdxa'tA indoor
dust (•-g-, through a rwaoval action, or aa)cing
Bepa-vacs available to conBiunity).

5. One® the ris3e £ron indoor paint has been assessed,
examine authorities-to abate Indooc paint (e.g., PBP,

• State, local, HUD, Ti-tic X) .

NOTE: The contan-b of this docirfiien-fe is for discossion pnrposes
only and Bay not be cited or quoted as the position of EPA on any
BaA.'bar-
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Appendix B
Calculation or Ken-residential Screening Level

The. following equations describe now the soil and dust lead
conctsntration is deterained by asauaing a given blood lead "level
of concern" for an adult. Equation (1) explains mat the blood
lead level of concern tor adults is* th« sun of the contributions
from soil and dust and fron all other sources. Rffa'rranging' me
equation, and solving for th« blood lead level tor soil and dust;
yields equation (2).

•gqua-Mnn 1
Bd-Pb level
of Concern for
Adul-ts

Bd-Pb Ifev^sl
for Adults due to
Soil and Dust

Bd-rb l&vel
•for Adults fron
All Other Sources

EsiB.a5Jl..o.n._2.
Bd-Pb level
for Adult:.*; riiî « fn
Soil and Dust

Dd-Pb level
of Cnncam for
Adults

Bd-Pb lev«l
tor Adults fron
All' Other Sources

The blood l*ad level for adults can also be described by th«
following equation, equation (3) which rwla-fcas soil and dust
concentration, ingestion, absorption by the adul-t body and •the
release, of lead £ro» the body (an "i-nvcrce clearance factor") .

equation 3
Bd-Pb levol
tor Adults due to
Soil and Oust

Soil Pb x
Concentration

Absorption ' -f
by Adults '

Adult ingestion
Sate

x inverse Clearance
Factor

Setting equation (2) equal to eaua-tion (3) <ui<l solving for
•the soil lead concentration yields cqua-kion (4) :

•Scuation 4
Soil Pb
Concentration

Bd-Pb LevlBd-Pb Leval of
Concern for
Adults

tor Adults fron
All other Soqa-eei

Absorption
by Adults

3C Adult
Zngcction
Bate

x Inverse
Clearancefactor

NOTE: T^e content or mis docaBent is for discussion purposes
aniy and may not be cited or quoted as the position of EPA on any
natter.
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The •csiiBptiono for this equation arc as follow:. (1) ?aa blood
lead level of concam Is IS ug/dl bas*d on hypertension scudies
oaC adult white Bales (ReJC. 1). (2) Tlie blocd. lead l«vl for
adult_<x fron oth«r eourc— is 2.3 ug/dl ba&«d on the following
references (Rat. ^). (3) The absorption ror adul-cs is assumed
•to b« io» baaed on studies by Babinowita; (Hef. 3). (4) .Adult

. ingestlon rai:<» of 50 ag/day is feon R«f. A, which •Ss dftrived fron
Referencea 5,6 and 7. (5) TRe inverse clearance factor o£ 40
days/90 liters is docuaented in refcrsnecs S, 9^ 10 and 11.

rOTE; Tne content of ^-h-ie docunont is for discussion purpocQc
mly and nay not be ci-cad or quoted as Uie position of EPA on any
la-trfcer.
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